AJSA YHYACTHHUKOB

(TeopeTnyecKkass 4acTh IKCNEPHMMEHTAJBHOIO Typa)

Juct 1
11 KJACC

VYrneBoasl MpeACTaBISIOT COOOM OpraHHYEcKHe BEIlIeCTBA, COJIEpPXKAIlllMe B CBOEM
cOocTaBe KapOOHWJIBHYIO TpYHNIy M HECKOJBKO THUIPOKCWIBHBIX TIpPyHIL YTJIEBOAbI
SBJIAIOTCSI HEOTHEMJIEMBIM KOMIIOHEHTOM KJIETOK M TKAaHEW BCEX JKUBBIX OPraHHW3MOB
Mpe/ICTaBUTENICH PacTUTENHHOTO U KUBOTHOT'O MHPA, COCTaBISASA IO MAacce€ OCHOBHYIO
4acTh OpPraHMYEcKoro BemiecTBa Ha 3emuie. Kpome TOro, MMEHHO YTJIEBOABI SBIISIOTCS
IJIaBHBIM HCTOYHUKOM OSHEPrMM B OpraHU3Me YeJIOBeKa. OJHEprus, mojiydaemas cC
COJIep KAIllMMHUCS B MHUILE YII€BOJAMU, B OCHOBHOM BbIpa0aThIBAETCA M3 Kpaxmaia U
CaxapoB, a TaK)Ke, B MEHbBIIICH CTETICHU, U3 TUIIEBBIX BOJIOKOH U CaXapHBIX CIIUPTOB.

BOABIIMHCTBO CYIIECTBYIOIIKMX CHOCOOOB ONpPENETICHUS YIJIEBOJOB B PEaJIbHBIX
00BEKTax OCHOBAHO Ha PA3IMYHBIX BapHAHTAX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO
TuTpoBaHus. Haunbosee 4YacTO NPUMEHSIOT METOJA HOJAOMETPUYECKOrO0 THUTPOBAHUS,
KOTOpBIM OCHOBaH Ha BoccTaHoBieHuH caxapamu Meau(Il) no menu(l) u3 TaprparHoro
komruiekca. Conb menu(Il) u Taprpar 6epyT B 2-3-kpaTHOM M30BITKE IO OTHOIIEHUIO K
caxapy. [lo oxoHuanuu peakiuu n30b6ITOK MOHOB Meau (II) BoccTaHaBnMBarOT MOIUIOM

KaJiusi B KUCJIOHN cpejie, a BBIICIUBIIUICS HOJ] TUTPYIOT paCTBOPOM THOCYJIb(aTa HATPUSI.

Teopernyeckue 3a1aHus:
1. Hanummre OpyTTo- M CTPYKTYpHYIO opMynbl THOCyIb(dara HaTpus. Kak mpoTtekaer
ero BzaummojielicTBue ¢ nogom? Hammmmre ypaBHeHue peakiuu. CKOJIBKO 3JEKTPOHOB

OTJIaeT OJIMH THOCYJIh(AT-HOH B dTOW peakiuuu?

2. Harmnmmre ypaBHEHUs peakUui, MPOUCXOJALIMX B MPOLECCE HOAOMETPUYECKOTO
ompeiesieHns TI0K03bI (Bcero 4 ypaBHeHus1). B kakoe BeliecTBO npeBpaliaercs rioko3a

B pe3yJbTaTe peakiuu?

3. Hanumure ypaBHeHME peakUWWd KUCIOTHOTO THApONM3a (MHBEPCHH) Caxaposbl,

UCIOJIb3YSl CTPYKTYpHBIE (DOPMYJIbl OPraHUUECKHUX BEIIECTB.



AJSA YHYACTHHUKOB

(npakTH4YeCcKasi 4aCTh JKCNEPHUMEHTAJbHOIO Typa)

Juct 2
11 KJACC

VYrneBoasl MpeACcTaBiIsIOT co00il OpraHHuYEcKHe BEIECTBa, COAEpXKaIlhe B CBOEM
COCTaBe KapOOHWJIBHYIO TPYHNIy M HECKOJIBKO THIPOKCHIIBHBIX TpPYII. YTJIEBOAbI
ABIIAIOTCS HEOTHEMJIEMBIM KOMIIOHEHTOM KIIETOK M TKAaHEW BCEX JKUBBIX OPraHHW3MOB
Mpe/ICTaBUTENICH PACTUTENBHOTO U KMUBOTHOT'O MHUpPA, COCTABIISISI MO MAacce€ OCHOBHYIO
4acTh OpPraHWYECKOro BemiecTBa Ha 3emie. Kpome Toro, uMeHHO YriieBOAbI SIBISIOTCS
[JIaBHBIM HCTOYHUKOM OSHEPrUM B OpPraHU3ME YeJIOBeKa. ODHEprus, Mojydaemasi C
COJIep KaIllMMHUCS B TMHUIIE YIJIEBOJAMH, B OCHOBHOM BbIpaOaThIBaeTCid U3 Kpaxmalia U
CaxapoB, a TaKXke, B MEHbIIICH CTEIEeHH, U3 THUIIEBBIX BOJIOKOH U CaXapHBIX CIIHUPTOB.

BONBIIMHCTBO CYIIECTBYIOIIMX CHOCOOOB OMNPENETICHHs] YITIEBOAOB B PpEaJbHBIX
00BEKTax OCHOBAHO Ha pAa3JUYHbIX BapHaHTaX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO
tuTpoBaHus. Haunbonee 9acTo NPUMEHSIOT METOJ HOIAOMETPUYECKOTO0 TUTPOBAHMUS,
KOTOpBIM OCHOBaH Ha BoccTaHoBieHuH caxapamu menu(ll) no memu(l) u3z taprpaTHOro
komruiekca. Conb meau(Il) u taprpat 6epyT B 2—3-KpaTHOM U3OBITKE 10 OTHOIIEHUIO K
caxapy. Ilo oxoHuanuu peaknuu n30s6ITOK MOHOB Menu(ll) BoccTaHaBnMBaOT MOAUIOM

KaJiusl B KUCJIOHN cpejie, a BBIACIMBIIUNCS UOJ TUTPYIOT pacCTBOPOM THOCYIb(aTa HaTpHs.

IIpakTuyeckoe 3aganue:
B BeijanHOM BaMm CTEKIIIHHOM CTakaHuWKe (MM OFOKCE) HAXOJIUTCS CMECh Caxapo3bl C
WHEPTHOUN 100aBKOH. METOIOM MOJOMETPUIECKOTO TUTPOBAHUS OMPEISITUTE MACCOBYIO

J0JII0 CaxapoO3bl B HCXOI[HOﬁ CMCCH.

PeareHrsbl:

e Jluxpomat kanusi KoCr2,0O7, cTaHIapTHBINA pacTBOP.

e Cynpdat meau(Il) CuSOs, 0.04 M cTangapTHBIN pacTBOP.
e Tuocynsdar Harpus NaxS203, 0.025 M BoaHbIi pacTBOp.
e Taptpart kamusa K,CsH4Os, 0.5 M pactBop.

o Uomun kanus KI, 5%-nblil pacTBOp.



e Comnsnas kucnora HCI, 2 M pactsop.
e (Cepnas kucinora H2SO4, 1 M pactBop.

e Kpaxmai, cBexenpuroToBiieHHbIH 1%-HbIil pacTBOp.

Oo6opynoBanue:

e Ilecounas Gans (MU dAEKTpUYECKas MIUTKA)— | mIT. Ha 4-5 yYaCTHHUKOB.
o CTeKJISTHHBIM CTakaHUYMK (MU Orokc)— 1 miT.

e CrexisiHHas BOPOHKA JJIS CHIMTYYHX BEIIeCTB — | IIT.

e Mepnas kon6a (100.0 ma) — 2 wrT.

e [IpoGka ays MepHOIt KOJIOBI — 2 IIT.

e [lunerka Mopa (10.00 mi1) — 1 mmT.

e Pe3nHOBas rpyia wiv Nunerarop — 1 mr.

e Pe3uHOBBIC HAMAIBYHUKH — 2 TIT.

e KanenbHuiia ¢ AMCTUITMPOBAHHOM BOIOM — | IT.

e KanenpHuua ¢ pacTBOpoM UHAMKATOpa — | IIT.

e Konnueckas konba st utpoanus (100 mi) — 2 mir.

o Konnueckas xonba mist TutpoBanus (250 mir) — 2 mir.

e  Mepubiii muusap (10-25 mut) — 2 mwr.

e Mepnbii nunusAp (25-50 mut) — 1 .

e broperka npsimMas ¢ KpaHoM (25 mi) — 1 mwit.

e CrexisiHHas BOpOHKa i OropeTku — 1 mrT.

e XJlopKanblieBasi TpyOKa C HATPOHHOM U3BECTHIO — | MIT.

e [llratuB nns TurpoBaHus — 1 wr.

MeToauka 3KcnepMMeHTAa:

1. Cmanoapmuszayusa pacmeopa Na>S203. B 010peTKy yepe3 BOPOHKY HAIMBAIOT PACTBOP
tuocyibdara HaTpus NazS>03 U 3aKpbIBalOT €€ XJIOPKaJIbIIMEBON TPyOKOW ¢ HATPOHHOM
U3BeCThIO. B KOoHMYecKyto KonOy aist TutpoBanusi oobsemMom 200-250 M1 BHOCST MEPHBIM
uumuHapoM 10 mi 1 M pactBopa ceproit kucnotsl, 10 M 5%-Horo pactBopa moaunaa
Kaiust ¥ 100aBistoT nunetkoid Mopa 10.00 MictanaapTHOTO pacTBOpa AMXpoMaTa Kayus

K2Cr207. OcraBnsior koa0y Ha 5—7 MUH B TEMHOM MECTE, IPUKPBIB €€ YACOBBIM CTEKIIOM.



3areM B KoyIOy A00aBisAOT MEpHBIM IMIMHAPOM 100 M ITUCTUILIMPOBAHHOW BOJIBI U
OBICTPO TUTPYIOT pacTBOpoM NaxS>O3 10 mosiBieHus OJIeHO-KENTON OKpacKu pacTBopa.
JobGasnstor 1-2 ma (1 nmonnas nunerka) 1%-Horo pactBopa Kpaxmajia M MPOJOJIKAIOT
TUTPOBAHUE IIPU DHEPrUYHOM MEPEMEIIMBAHUUA OO HCUYE3HOBEHUSI CUHEHW OKpacKu
pactBopa. 1o O6ropeTke m3mepsroT 00beM pactBopa NaxS>03, nomeammii Ha TATPOBaHUE,
U 3aIMCHIBAIOT €r0 ¢ TOYHOCTHIO 0 (.10 Mi1. 3anonHsSI0T OIOpETKY 10 HYJIEBOM OTMETKH,
3aKpBIBAIOT €€ XJIOPKAJIbIMEBOW TPYOKOM C HATPOHHOM U3BECTHIO U TOBTOPSIOT
TUTPOBAHUE JI0 MTOIYUYEHHUS TPEX PE3YIbTATOB, HOMAPHO OTIMYAIOIIMXCS APYT OT Apyra He
6onee yem Ha 0.10 M. DTH pe3ynbTaThl YCPETHSIIOT U UCMIONIB3YIOT JIJISl pacyeTa MOJISIPHOU
(MoB/11) KOHLEHTpauK pacTBopa NaxS>03. PesynbTar pacuera MOISIpHON KOHIEHTPALIUN
pactBopa NazS>03 3anmmchIBalOT ¢ TOUHOCTHIO IO YETHIPEX 3HAYAIUX ITUGD.

2. Ilposedenue unsepcuu caxaposvi. B TEpPMOCTOWKUN XUMHUYECKHI CTakaH BHOCST
BBIJIAHHYIO HaBECKY Caxapo3bl, COACPIKAIIYI0O WHEPTHBIE MPUMECH, A00ABISIOT MEPHBIM
murHapoM 20 mit 2 M pacTBopa COJISIHOM KUCTIOTHI M HAarpeBaroT Ha MECOYHON OaHe Win
AIEKTPUYECKON TUIMTKE A0 KUIEHUS, MOCJE YEero KHUIISTSAT pacTBOpP B TEUEHHUE 5 MUH.
PacTBOp OoxnaxaaroT 10 KOMHAaTHOW TeMIEPaTypsl MO CTPyer BOAOIPOBOAHON BOABI U
MEPEHOCAT €r0 uYepe3 CTEKISHHYI BOPOHKY B MepHYH KoiOy ob6wsemom 100.0 wmur.
Heckonpko pa3 oOIOJaCKMBAIOT TEPMOCTOMKHA XMMUYECKUU CTAKaH U CTEKISIHHYIO
BOPOHKY JUCTHUJUIMPOBAHHOW BOJOM M NEPEHOCAT TaKUM OOpa3oM B MEPHYIO KOJIOY
OCTaBIITMECS YaCTHIIBI BemecTBa. Jlanee yOuparoT BOpOHKY, pa30aBIIsIOT pacTBOP B KOyibe
0 METKM JUCTWIJTMPOBAHHOM BOJOW M TUIATENIBHO NEPEMEIIMBAIOT, MHOTOKPATHO
nepeBopaunBas Koioy.

3. Onpeoenenue unsepmuposannvix caxapos. llumetrkoir Mopa OTOMPAOT AIUKBOTY
aHajmuzupyeMoro pactsopa oobeMoM 10.00 M B KOHMYECKYIO KOJIOY /Jisi TUTPOBAHUS
emkocthio 150-200 mi, u3 Oroperku nob6asmsaor 10.00 mu cTaHmapTHOTO pacTBOpa
cynbara meau(ll), BHOCAT MEpHBIM HWIMHAPOM 3 MJI pacTBOpa TapTpara Kaiaus U
THIATENBHO MepeMenirnBatoT. OOpa3oBaBIIMICA TEMHO-CUHHMI pacTBOp HarpeBalOT Ha
AIIEKTPUYECKOM TUIMTKE MM MECOYHOM OaHe M KUMATAT B TeueHue 2—3 muH. [Ipu sTom
BBIJICIIIETCSL JKEJITBIM OCaJl0K, MNEPEXOISIIMNA B KpacHbIM. PacTBOp OXJIaxKIarT 10
KOMHATHOM TemmepaTypsl IOJA CTpyell BOJONPOBOIHONW BOABI, T00ABISIOT MEPHBIM
uunuHApoM 20 mu pactBopa noauaa kaius U 10 M cepHoi kuciotel. HemenneHHO

TUTPYIOT JKEITOBAaTYI0 CYCIIEH3MIO PACTBOPOM THOCYJb(ara HATpHUst 10 MOSBICHUS



OneqHo-kKenToil okpacku. BBoumar 3—5 kamenb pacTBopa Kpaxmana U IPOJOJIKAIOT
TUTPOBATH IIPU B30ANTHIBAHUH 10 UCUE3HOBEHUsSI CUHEH okpacku. [lo OropeTke n3Mepstor
o0wveM pactBopa NaxS;03, MOMIEANINI Ha TUTPOBAHUE, U 3AIMCBHIBAIOT €r0 ¢ TOYHOCTHIO
70 0.10 mu1. 3anonHsIOT OIOPETKY 710 HYJIEBOM OTMETKHU, 3aKPBIBAIOT €€ XJIOPKaJIbI[UEBOM
TpyOKOW C HATPOHHOW W3BECTHIO M TOBTOPSIOT THTPOBAHWE MO TMOJYYEHHUS Tpex
pe3ybTaTOB, MOMAPHO OTIMYAIONIUXCSA JIPYT OT apyra He Oosiee yem Ha 0.10 mi. DTH
pEe3yIbTaThl YCPEIHSIOT U MCIIONIB3YIOT ISl pacdeTa MacCOBOW JIOJIM caxapo3bl B HABECKE
o opmyiie:

: o= 100734231000 (0 con
w(Caxapo3a), /o = 5. m(HaBeCKa) . c(CuslU,

C(Na252 03) " V(Nazsz 03)
1000 ’

rie

m(HaBECKa) — Macca HaBECKU caxapo3bl ¢ MHEPTHOM J00aBKOM, T;
¢(CuSO4) — Tounas koHueHTpamus pactsopa CuSOs, M;
c¢(Na2S>03) — TouHas koHIeHTpalus pactBopa NaxS>03, M;

V(NazS203) — cpennnii o0beM pactBopa NazS>03, 3aTpaueHHBIN HA TUTPOBAHKE, MII.



